The fern Asplenium ceterach L. (syn. Ceterach officinarum Willd.) is used in local traditional medicine against kidney stones, gallstones, to facilitate diuresis and to treat benign prostatic hyperplasia. The aim of this study was first to investigate the chemical composition of this fern and then to study the chemical profile of the herbal preparations used in local medicine due to its diuretic properties. In total, nine secondary metabolites from the methanol extract of the aerial parts have been isolated; three flavonoids, namely kaempherol-3-O-β-D-gentiobioside (1), quercetin-3-O-β-D-glucuronide (2), quercetin-3-O-β-Dgentiobioside (3), three phenolic acids, i.e. caffeic acid (4), chlorogenic acid (5) and p-coumaroyl-4-Ο-β-D-glucoside (6), as well as three phenols, 4-vinyl- (8), and 4-β-O-D-glucosyl-3,4-dihydroxybenzyl alcohol (9). Moreover, the cyclohexane residue has been submitted to GC-MS and NMR analyses and revealed the presence of ethyl esters of palmitic, linoleic and α-linolenic acids. Finally, based on NMR, TLC and HPLC analyses, it was evident that the chemical fingerprints of all herbal preparations were quite similar, with chlorogenic acid being the main compound and caffeic acid present only in traces.
The large genus Asplenium L. (Aspleniaceae) belongs to Pteridophytes and comprises approximately 700 species, which occur mainly in temperate and tropical regions [1] [2] [3] . Asplenium ceterach L. (syn. Ceterach officinarum Willd.) is a small fern and is commonly found on rocks and in walls all over Greece. It is widely used in folk medicine because of its diuretic, anthelminthic, emollient and expectorant activities [4] . Its therapeutic activities have been also mentioned by Theophrastus, Dioscorides and Nikolaos Myrepsos [5] [6] [7] . Moreover, the antimicrobial and antioxidant activities, as well as DNA damage potential protection of this fern have been reported [8, 9] .
Previous phytochemical studies on the genus showed the presence of a wide range of secondary metabolites, including phenolic and hydroxycinnamic acids, acetophenones, flavonoids, lignans, and xanthones [10] [11] [12] [13] .
The present study concerns the chemical investigation of the aerial parts of the A. ceterach and revealed the presence of kaempherol-3- 
Experimental
General: UV spectra were recorded on a Shimadzu UV-160A spectrophotometer. NMR spectra were recorded on a Bruker DRX 400 and on a Bruker AC 200 spectrometers. Semi-preparative and analytical RP 18 -HPLC were performed on a HPLC system: PU-2080 pump Plus (JASCO); refractive index detector RID-10A (Shimazdu); Kromasil RP-18 columns, flow rates 1.5-1.8 mL/min and 1.0 mL/min, respectively. GC-MS analyses were performed on a Hewlett-Packard 5973-6890 system operating in EI mode (70eV) equipped with a split/splitless injector (220ºC), a split ratio 1/10, using a fused silica HP-5 MS capillary column (30 m x 0.25 mm I.D., film thickness: 0.25 μm). The temperature program was from 60 C (5 min) to 280C at a rate of 4C/min. Helium was used as a carrier gas at a flow rate of 0.8 mL/min. 
Extraction and isolation:
The air-dried powdered aerial parts of the plant (850 g) were successively extracted by cyclohexane, chloroform and methanol and concentrated to dryness to yield residues of 14.2 g, 12.7 g and 50.0 g, respectively. The methanol extract was re-dissolved in boiling water; the water-soluble fraction was filtered and extracted successively with ethyl acetate (EtOAc) and butanol (n-BuOH). 20 g of the n-BuOH residue (33.8 g) was subjected to MPLC-RP 18 using mixtures of H 2 O:MeOH (100:0 to 0:100) to obtain 6 fractions (A-F). Fraction C (5.0 g) was similarly applied to MPLC-RP 18 and yielded 6 fractions (CA-CG). Sub-fraction CD (1.5g) was subjected to VLC (7.5 cm x 4.5 cm) over silica gel with mixt. of CH 2 Cl 2 -MeOH (100:0-0:100) and yielded 7 fractions (CDA-CDG). Subfractions CDE (526.9 mg) and CDF (227.2 mg) were further purified by CC over Sephadex LH-20 (MeOH:EtOAc 80:20) and gave 2 (11.5 mg), 6 (16.0 mg), 8 (47.5 mg), and 3 (23.0 mg), respectively. Sub-fraction CDC (40.0 mg) was subjected to Sephadex LH-20 (MeOH:EtOAc 80:20) and was further purified by preparative TLC on silica gel using DM:MeOH 8:2 as eluent and yielded compound 7 (2.1 mg). Fraction CE (1.64 g) was submitted to MPLC-RP 18 (H 2 O:MeOH gradient, 100:0 to 0:100) and gave 5 sub-fractions (CEA-CEE). Sub-fraction CEC (710.2 mg) was submitted to VLC (7.5 cm x 4.5 cm) over silica gel with mixt. of CH 2 Cl 2 -MeOH (100:0-0:100) and afforded 7 fractions (CECA-CECG). Fraction CECD (364.7 mg) was subjected Sephadex LH-20 (MeOH:EtOAc 80:20) and was further purified by RP 18 -HPLC (MeOH:AcOH 5% 4:6) and afforded compound 1 (t R 15.5 min, 1.4 mg). Fraction B (3.28 g) was applied to Sephadex LH-20 (MeOH) and yielded compounds 9 (750.0 mg) and 5 (15.5 mg).
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Supplementary data: Herbal preparations and their spectral data, as well as the cyclohexane residue analysis are given, herein.
